We find that individual investors incur significant losses to institutional investors from intraday trading, whereas their net trades earn positive returns over the first month. While individuals trading through both full service and discount brokers incur losses from intraday trading, only full service broker trades are profitable over longer holding periods. Full service broker clients' limit order trades earn positive returns over 10 to 25 days, and their market order trades earn positive profits over horizons from 1 to 254 days. The returns that discount broker clients earn on limit order trades are negative, while returns generated from market orders are not different from zero. Furthermore, discount broker client losses reduce over the course of the trading day, and during low volatility periods. Our results show clearly that discount broker clients experience their limit order trades being picked off by informed traders. We conclude that individual investors are heterogeneous, and their trading performance reflects differences in their information and broker services.
Introduction
There is a rapidly growing literature on individual investor trading behavior and their effect on asset prices. Some studies document that individual investors are over-confident, lose in trading, yet reluctant to realize losses, trade in a correlated manner, and gamble.
1 Other research provides evidence that individual investors earn positive returns and trade in a contrarian manner. 2 While some of the inconsistent findings across empirical studies might be due to country specific factors, the literature in general tends to discuss individual investors as a homogenous group. In this study, we provide evidence that individual investor heterogeneity matters. 3 We use eighteen years of trade data of a developed stock market to examine the trading profits of two individual investor clienteles: discount broker clients and full service broker clients. In doing so, we also shed light on the roles of individual investor clienteles in the stock market.
There are reasons to believe that full service and discount brokers attract distinct individual investor clienteles. Discount brokers focus on providing efficient order routing services at minimum costs. Full service brokers on the other hand charge more but they can also provide company research, trade recommendations, potential access to IPO allocations, and market status information in addition to execution services for their clients. Purely cost conscious individuals, e.g., those who are self-reliant, over-confident or liquidity motivated, are likely to select discount brokers to satisfy their trading requirements. Individuals who value information, financial advice, as well as execution service will choose to pay a higher fee for full service brokerage. In a Grossman and Stiglitz (1980) informational market equilibrium, we expect that full service broker clients (who effectively acquire costly 1 See, e.g., Odean (1999), Barber and Odean (2000) and Barber, Lee, Liu and Odean (2009) for trading profit studies and over-confidence. Feng and Seasholes (2004) , Kumar and Lee (2006) , Barber, Odean and Zhu (2008) , and Dorn, Huberman and Sengmueller (2008) find evidence of correlated trading. Kumar (2008) and Barber, Lee, Liu and Odean (2009) find evidence of gambling behaviour.
2 See, e.g., Jackson (2003) and Kaniel, Saar and Titman (2008) .
3 Kaniel, Saar and Titman (2008) note that investor clienteles could be a factor in explaining the difference in results across their study. However, they do not investigate this empirically.
information) should earn higher trading profits than discount broker clients before fees. However, questions as to whether and how individual investor clienteles actually trade at a profit remain unclear.
Our data allows us to directly observe the time, price, volume, order type, and broker identifier on both sides of every trade on the Australian Stock Exchange (ASX) from 1990 to 2007. The ASX (an order-driven market) is the 14 th largest stock exchange in the world by market capitalization as at the end of 2007 4 , and most brokers specialize in dealing with either institutional or individual clients. After consulting historical stock exchange membership documents, trade magazines and senior market practitioners, we use these broker identifiers to classify both sides of every trade as originating from an institutional broker, an individual investor utilizing a full service broker, or an individual engaging a discount broker. 5 In order to compare the trade performance of these investors, we construct portfolios that mimic the buys and sells of each clientele, and mark their trades to the market from the day of trade to the subsequent 254 trading days. We further adjust these performance measures for bid-ask bounce and factor risks. In addition, we study individual investor trade performance depending on whether they use market or limit orders and the time of the day they trade.
At an aggregated level, we find that individual investors collectively and consistently incur intraday trading losses to institutional investors, irrespective of the order type they use. However, individuals earn positive returns over 10-25 day horizons, primarily due to the profitability of their market order trades. At longer horizons, the profits that individual investors generate from market order trades cancel out the losses they incur from limit order trades. 4 Data from theWorld Federation of Exchanges (www.world-exchanges.org).
5 Jackson (2003) and Griffin, Harris and Topaloglu (2003) also rely on broker identification information to classify trades.
While this method is not perfect, we believe that it correctly classifies most trades and it is better than studies that rely purely on trade size to distinguish institutional and individual traders. We present several robustness checks later in the paper.
Among individual investors, we find that the bulk of the trading losses are incurred by discount broker clients. Discount broker clients lose 51 basis points from intraday trading while full service broker clients lose only 6 basis points. Their trade performance differences at longer horizon are even more striking. Despite individual investors as a group earning positive returns over 10 to 25 day horizons, full service broker clients earn modestly positive returns over 1 to 254 day horizons (0.86 percent risk-adjusted over 254 days) while discount broker clients incur losses across all horizons (-1 .69 percent over 254 days).
Both market and limit order trades for both individual investor clienteles incur intraday losses, which suggests that neither group possesses short term informational advantages. Limit order trades of full service broker clients earn positive returns over 10 to 25 day horizons, but limit order trades of discount broker clients accumulate losses over time. Market order trades of full service broker clients earn positive returns from 1 to 254 day horizons, with most of the returns earned within the first 25 days. Returns on market order trades of discount broker clients are not statistically different from zero.
Taken together, our findings suggests that at an aggregate level, individual investors suffer from information disadvantages against institutional investors within an intraday horizon, yet individuals earn sufficient profits by providing liquidity to avoid trading losses over longer horizons. Among individual investors, full service broker clients are better informed and exhibit skill in liquidity provision. Discount broker clients do not appear to possess any private information, and their lack of market monitoring ability results in their limit orders being picked off by more informed investors. The difference in profits earned by the two clienteles is within the brokerage difference of discount and full service brokers, which suggests that the retail brokerage market is consistent with the Grossman and Stiglitz (1980) equilibrium related to market efficiency.
This study is closely related to several important and recent papers. Barber, Lee, Liu and Odean (2009) find that individual investors in Taiwan lose an economically significant amount to institutional and foreign investors, primarily related to their aggressive trades. Kaniel, Saar and Titman (2008) find that individual investors earning a premium by providing liquidity to institutional investors best explains the positive return effect subsequent to intense individual investor trading on the NYSE. Our overall findings are consistent with Kaniel, Saar and Titman (2008) , possibly reflecting the similarity in investor participation, and the level of market development. In addition, our evidence indicates that individual investors' trade performance depends, at least partly, on their trading motive and the type of brokerage service they adopt.
In a similar spirit to this study, Yan and Zhang (2009) also investigate investor heterogeneity, but in the institutional investor domain. They find that only the trades of short-term institutional traders are informative with respect to future stock returns. 6 Bergstresser, Chalmers and Tufano (2007) study the mutual fund intermediated distribution and find mutual funds sold through brokers do not perform well relative to funds sold directly suggesting retail broker services are not valuable. In contrast, we find that full service retail stock brokers add value for their clients, at least on a before fee basis.
The remainder of the study is structured as follows. Section 2 details the ASX trading environment, data and research design. Section 3 presents our results. Section 4 details related literature, and Section 5 concludes.
Institutional Details, Data and Methodology

ASX Trading Environment
The ASX operates a consolidated electronic limit order book system called the Stock Exchange
Automated Trading System (SEATS). This trading system commenced operation on 19 th October 1987 6 We focus on individual investor clienteles, and make no claims specific to any particular type of institution (e.g. fund managers, banks, insurance companies, hedge funds, etc.). Institutions, particularly mutual funds and hedge funds strategically split trades across brokers to reduce market impact, hence broker identifiers are not very useful for identifying the type of institution.
and it fully replaced the trading floor system on 4 th September 1990 (see Aitken, Brown and Walter (1996) ). It is the only significant stock exchange in the country and there are no designated market makers. Stock trades of more than AUD$ 1 million, or large portfolio trades, may be arranged in the upstairs market by brokers. These upstairs trades are reported to SEATS as off-market trades, and the majority of these transactions have the same broker acting for the buyer and the seller.
SEATS opens for trading from 10:00 am and operates in a continuous open limit order book mode until 4:00 pm. The Call auction occurs prior to and after the continuous trading session. SEATS terminals display in real time the full limit order book, and the broker identifiers of the underlying bid and ask orders for the period of our analysis. Bid and ask quotes placed into SEATS also disclose the broker ID of the participating broker prior to 28 November 2005. Hereafter, the ASX removed the disclosure of broker IDs on the SEATS system.
Data and Descriptive Statistics
We obtain the ASX SEATS trading data for the period 19 7 Our intraday file is missing 6.70 percent of ticker/days from the SIRCA closing day price file or 0.69 percent of total turnover during the sample period. We do not believe this will alter the findings of the study. during the same period.
Broker Classifications and Individual Investors Identification
We identify individual investors as those executing trades through brokerage firms which predominantly service retail clients. Jackson (2003) and Griffin, Harris and Topaloglu (2003) use the same approach. We check broker websites, the ASX publication on member firms from 10 , newspapers archives, trade magazine articles, and consult senior practitioners in order to accurately classify brokers. We group brokers as either retail or institutional. Retail brokers are further subcategorized as discount and full service brokers, where we identify discount brokers as those that offer 8 The turnover ratio is calculated as the year's total turnover divided by the year end's total domestic market capitalization and the data is sourced from the World Federation of Exchanges website (www.world-exchanges.org) 9 The 1990 turnover is based on trading on SEATS only. Actual turnover including non-electronic trading services and do not offer advice or in-house research. The first discount broker appeared in
1995.
11 Each trade therefore involves at least one of these three types of executing brokers.
Commissions vary on a negotiation basis for institutional and full service brokers. We are not aware of a historical brokerage database during our sample period, yet based on our prior research from institutional investors, websites and our telephone surveys, we find brokerages range between 0.10 to 0.50 percent for institutional investors, 0.11 to 0.66 percent for discount retail brokers and 1-2 percent for full service retail brokers 12 .
We apply several filters to the data for potential errors and missing information. 
Investor Clientele Dollar Profits
We adapt the approach in Barber, Lee, Liu and Odean (2005) and Barber, Lee, Liu and Odean (2009) to construct portfolios on the daily net buys and net sells across investor clienteles and track their performance. Every day, each stock is categorized as either a net buy or net sell with respect to investor clienteles in terms of whether the total number of shares bought less the total number of shares sold (net volume) is positive (net buy) or negative (net sell) 16 . The intraday dollar profit (loss) in a stock follows and is calculated as: where qty_bought>qty_sold for buy profits and qty_bought<qty_sold for sell profits and i indexes for stock, p investor clientele and t for days. We calculate price_bought as the total gross buy value on the 15 In unreported results, we also group trades by trade price and find a similar increase in individual turnover share in price groups with declining price. For example, 87.45% of trades of stocks with prices 20 cents or less are made by individual investors.
day by an investor clientele for a stock divided by the total number of shares bought. An analogous measure is used for price_sold.
To address the issue of bid-ask bounce 17 affecting daily trading profit and return results, we also calculate midpoint to midpoint-close profits by replacing price_bought and price_sold with the bid-ask spread midpoint prices at the time of each trade and the bid-ask spread midpoint at the close instead of the closing price. A similar calculation is made using the volume-weighted average price (VWAP) 18 instead of the closing price as the benchmark. VWAP is a useful benchmark because institutional brokers use it in practice to measure execution quality. Also, individual investor VWAP performance is simply the inverse measure of institutional broker VWAP.
In addition to intraday profit, we calculate dollar profits at 1, 10, 25, 140 and 254-day holding periods by using net volume multiplied by the trade day's closing price and multiplied by the stock's 1, 10, 25, 140 or 254-day cumulative daily return. The 'buy minus sell' profit on a day is calculated as the difference of the buy profit less the sell profit.
Returns and Risk-adjustments
The calculation of 'buy minus sell' returns is treated similarly. The trade to the day's close return of a stock in the buy portfolio is calculated as the total dollar profit divided by net value at the day's close (net volume multiplied by the day's closing price). The trade to day's close return for the buy portfolio is therefore the net value-weighted average trade to day's close return of all stocks in the buy portfolio.
An analogous measure is used for the sell portfolio. The buy portfolio return is subtracted from the sell 17 Porter (1992) and Aitken, Frino, Izan, Kua and Walter (1995) show that transactions at the close tend to occur at the ask price. As such there may be a negative bias in daily profit and return calculations for seller initiated trades at the bid price and using the closing price as the benchmark. Frino, Jarnecic, Johnstone and Lepone (2005) show that bid-ask bounce explains the positive abnormal return of ASX block trade sales from the trade to day's close. 18 We calculate VWAP as the total on-market buy and sell trading value in a stock divided by the total number of shares bought and sold on a given day.
portfolio return to form the 'buy minus sell' trade to day's close return. For returns at 1, 10, 25, 140 and 254-day holding periods, the cumulative return for the given holding period is used instead of the trade to day's close return.
We risk adjust daily portfolio returns using characteristic selectivity (CS) benchmarks of Daniel et al. (1997) and Pinnuck (2003) . 19 The daily characteristic selectivity return is the daily return of a stock less the daily return of benchmark stocks with similar size, book-to-market and momentum characteristics. Given our focus on the profit and returns difference between net buys and net sell portfolios, we expect factor risks to largely cancel out, and risk-adjusted results to be similar to the unadjusted returns.
Results
Aggregated Individual Investors Trade Performance
We begin our analysis of individual investor trade performance at an aggregate level to provide an overall picture and to facilitate comparison to prior studies. Table 4 reports the holding period dollar profits, returns, and risk adjusted returns of the net buys minus net sells portfolios for individual investors as one group. Table 4 Panel A column 2 shows that individual investors lose an average $250,000 per day (about USD$158,000 per day 20 ) which is statistically significant at the one percent level. Expressed in percentage returns, Panel B shows that the loss is -0.25 percent per day and it is also statistically significant. Controlling for bid-ask bounce by using the midpoint of bid and ask quotes to compute profit does not alter the results. Column 3 shows the level and column 4 shows the differences which are economically and statistically insignificant. Against these intraday losses when marked to market, individual investors actually perform well against the VWAP. They gain AUD$60,000 per day (column 1) statistically significant at the one percent level. In later sections, we explore how individuals generate returns and beat VWAP. 
Individual Investor Holding Period Returns by the Year
This section calculates holding period returns from the individual investor traded prices rather than from the day's closing price on a year by year basis. We do this to establish the time series robustness of individuals' trade performance and to test whether the positive and statistically significant close to close holding period returns found in the previous section disappear when the negative intraday returns are incorporated. Table 5 reports individual investor buy minus sell trade holding period returns from mid to mid close, trade to VWAP and 1, 10, 15, 25, 140 and 254 days for yearly cross-sections and the entire sample period.
Measuring intraday returns using trade to VWAP, we find individual investors underperform VWAP pre-1998 by at most 9 basis points. Post-1998, individual Table 2 shows that discount brokers achieved and maintained above five percent market share in 1999.
For mid to one day returns, negative and statistically significant returns occur for the entire period and across calendar years, with the exception of 1990, 1991, 1992, 1995 and 1998 . However, for mid to 10 days, returns are both positive and statistically significant for the entire sample period. For longer periods, the returns are not statistically significant. The reduction in negative and statistically significant holding period returns in the yearly cross-sections, as holding period increases, is also apparent for the overall sample results. This suggests that while individual investors do suffer statistically significant losses on the day of trade, this loss is gradually reduced over longer holding periods.
At an aggregated level, our results so far suggest that individual investors have short-term return forecast ability, but their consistently poor intraday timing results in their profit from trading on future return predictions to almost completely cancel out by their intraday losses.
Investors using Discount and Full Service Retail Brokers
We use our finer categorization of individual investors into discount and full service retail broker clients to explore the relationship between individual investor clienteles and trade performance. Our finer analysis begins from 1995, where discount brokers were first introduced into the Australian market. Over longer trading windows, there is a greater disparity in the returns associated with the trades by the two groups of individual investors. Full service broker client returns are monotonically increasing after the day's close, and they are able to offset their initial intraday losses. For example, trade to 254 days returns for full service broker clients is positive and statistically significant at 1.28 percent.
Conversely, discount broker clients have monotonically negative and statistically significant returns, with trade to 254 days return of -2.29 percent, statistically significant at the one percent level.
21 Table 6 Panel B shows that the risk-adjusted returns confirm the unadjusted return results. Discount broker clients have negative and statistically significant risk-adjusted returns in trading windows of 25 days or more. Combined with the unadjusted returns result, this suggests that discount broker clients earn poor intraday returns and also have poor stock selection ability. Conversely, full service broker clients earn positive and statistically significant characteristic-selectivity returns across all trading windows and are also able to offset their initial intraday loss after holding for one day or more.
Trade Performance over the Course of a Day
One potential explanation for the trade performance difference between the investor clienteles is informational differences. Jackson (2003) argues that full service broker clients are more likely to receive timely research than discount broker clients. Similarly, institutional brokers should have been information than retail brokers. Easley and O'Hara (1992) find that information asymmetry reduces over the course of a trading day. Admati and Pfleiderer (1988) also show that liquidity traders are able to reduce their information disadvantage against better informed traders by clustering their trading to a common time. Therefore, information asymmetry predicts that trading performance differences across investor clienteles should be decreasing over the trading day and lower in auctions (see also Madhavan, Richardson and Roomans (1997) . Table 7 reports holding period returns by investor clientele over hourly intervals across the day and at the opening and closing auctions. Consistent with earlier findings, at an aggregated level, we 21 We also investigate whether our results are driven by full service investors having privileged allocations in IPOs.
Appendix 1 repeats the analysis by removing stocks in the first year since IPO and grouping by the largest 300 stocks by lagged month-end market capitalization or not. As can be seen, the results are consistent with Table 6 with full service investors earning positive and statistically significant returns for all trade windows greater than one day.
observe that individual investor mid to mid close returns (which is free from bid-ask bounce concerns) are negative and statistically significant for all time periods and across clienteles. We find that individual investors lose the most across trading horizons when they trade during the first hour of the continuous trading session (-0 .43 percent mid to mid close returns) and at the opening auction. The negative return is smallest at 3:00pm to 4:00pm (the last interval before the closing auction) of -0.11 percent, consistent with a reduction in information asymmetry as the day progresses. At an aggregated level, individual investors lose to institutional investors in intraday trading throughout the whole trading day except in the closing auction. This result is consistent with the information asymmetry explanation.
The discount and full service broker clients' results are also consistent with the information asymmetry explanation. Full service broker clients mid to mid close losses are relatively stable over the trading day between -0.07 and 0.15, without a strong pattern over the day. The losses to discount broker clients however drops from -0.76 during the first hour of trading to -0.22 during the last hour of trading. At the closing auctions both full service and discount broker client returns are positive and statistically significant over 10 days holding period. This suggests that discount broker clients are able to mitigate some of their information asymmetry costs by trading at the close.
Market and Limit Order Trades
We study the returns on portfolios that mimic the net market and net limit order trades of different investor clienteles in order to understand the role these investors play in information efficiency and liquidity provision. Limit orders offer other traders an opportunity to trade and are commonly viewed as a source of liquidity (see, e.g. Foucault, Kadan and Kandel (2005) ). Market orders lead to immediate execution and Chakravarty and Holden (1995) show that informed traders are more likely to use them.
We expect market order trades of informed traders to be associated with positive long holding period returns and limit order trades originating from liquidity providers would results in positive short holding period returns. To the extent that full service retail (and institutional) broker clients are better informed than discount broker clients, we expect their market order trades to outperform those from discount brokers. In relation to limit order trades, it is an open question as to whether one or both individual investor clienteles can do so profitably give our earlier result that individual investors as a group seems to provide liquidity to institutions at short horizon.
Another reason to examine the profitability of market and limit order trades separately is pick off risk, that is, the chance a limit order being executed when asset value change (see, e.g. Hollifield,
Miller and Sandås (2004) and Liu (2008)). While closer market monitoring and limit order updating by brokers or investors reduces pick off risk, Liu (2008) asserts that such monitoring is a costly activity.
Given that full service brokers and institutional brokers provide order monitoring and execution services while discount brokers do not, we hypothesize that on average full service (and institutional) broker client limit orders should outperform those of discount brokers. analysis. By definition, market (limit) orders would execute above (below) the midpoint spread, mid to mid close returns will be mechanically higher (lower) than the intraday return using trade prices. We can also observe that limit order trades always perform favorably against the VWAP benchmark, and market order trades would do the opposite.
For individual investors as a group, their trade to day's close returns is negative across order types.
Their mid to mid close returns using market order trades are positive and statistically significant; and those on limit order trades are negative and statistically significant. Institutional brokers demonstrate their superiority in monitoring and execution in that their trades earn positive trade to day's close returns irrespective of order type. Over longer holding periods, both institutional and individual investors gain using market order trades, and lose on trades using limit orders.
The positive intraday and subsequent returns of institutional investors are consistent with their information advantage, monitoring services provided by their brokers, and the belief that informed investors prefer market orders. Individual investors on the other hand do not fair so well. In order to offset their 0.17 percent intraday loss with limit order trades, they must hold their position for 10 days.
The profitability of providing liquidity over this horizon is consistent with our earlier result.
We find significant and revealing variation among individual investors' trade performance. The trade to day's close returns is negative and statistically significant for every individual investor group and trade type, except for full service broker clients utilizing limit order trades. The use of limit orders has not negatively impacted full service broker clients, but it leads to significant intraday losses to discount broker clients. Subsequent holding period returns support the liquidity provision role of individual investors, but only in relation to full service broker clients. Full service broker clients could earn significant positive returns if they hold their position between 10 and 25 days. In contrast, discount broker clients appear to be consistently picked off. Their returns are statistically negative across all horizons. For market order trades, full service broker clients lose 0.09 percent intraday but they earn positive and statistically significant returns across all subsequent horizons that are more than enough to cover their initial loss. They indeed appear to be informed investors. Discount broker clients incur five times the intraday losses of full service broker clients when they use market orders, and their holding period returns across all horizons are not statistically significantly different from zero at the five percent level. Discount broker clients therefore appear to be trading on noise when they use market orders.
Trade Performance by Counterparty Pairs
Our analysis so far shows that i) individual investors as a group lose to institutional investors at intraday trading, which then break even with their gains over 1-25 daily holding periods; and ii) the two individual investor clienteles' trading performances are in opposite directions. We provide some evidence to support the liquidity provision, information asymmetry, and order monitoring explanations of the variation in trade performance. Here we consider the buy minus sell portfolio returns across counter-party pairs in order to further examine which investor clientele is benefiting from whom and over what holding period among investor groups.
Three investor clienteles result in the three distinct counterparty pairs: discount/institutional, full service/discount and full service/institution. Table 9 Panel A reports our results for the three pairings and by whether the stock is one of the largest 300 stocks by lagged month-end market capitalization.
The split on size is motivated by the findings of Kumar and Lee (2006) The results show that discount brokerage clients lose to both full service brokerage clients and institutional investors. Discount broker clients generally lose across all holding periods although their losses are the worst for stocks outside the largest 300 and surprisingly, against institutions in the long term. For example, discount broker clients lose -10.28 percent (t-stat=-6 .65) when trading against institutions in outside 300 stocks from midpoint trade to 254 days. This compares with weakly statistically significant and positive gains of 3.50 percent (t-stat=1.84) when full service broker clients trade against discount investors in outside 300 stocks. In the largest 300 stocks, discount broker clients lose against institutions only on the day and are able to offset these losses at longer holding periods.
Conversely full service broker clients in the largest 300 stocks have positive and statistically significant returns against discount broker clients across all holding periods.
Full service broker clients gain over holding period up to 25 days across stock size groups when they trade against institutions. Together with the limit order trades result, they appear to earn a premium by providing liquidity to institutions. However the liquidity provision strategy appears risky outside 300 stocks, as their trades are profitable over short holding periods, but incur losses over holding periods longer than 140 days.
Multivariate Analysis of Individual Investor Trading Returns
In this section, we take an alternative approach as a robustness check to the buy minus sell return portfolio methodology that we adopt throughout the study, and employ a Fama-Macbeth regression approach in analyzing individual investor trades. Specifically, we follow the methodology of Kaniel, Saar and Titman (2008) (2008), we find that the coefficient for NITDecile is positive and statistically significant for all individual investors and for all size groups, with the exception for small stocks. Also consistent with our previous results, the coefficient estimates for discount and full service broker clients display marked differences.
For full service broker clients, NITDecile is statistically significant across all stocks and size groups. In contrast, for discount broker clients, the NITDecile is negative and statistically significant at the ten percent for all stocks, negative and statistically significant for small stocks, and not statistically significant for mid-cap and large stocks. While this appears to be in contrast to our prior findings of negative returns of discount broker clients, our buy minus sell returns were estimated from the traded price rather than from the day's close as used in the Fama-Macbeth regressions. This suggests that at weekly intervals, the negative returns incurred by individual investors are attributable to the negative return from mid to mid close rather than from poor stock selection ability. 22 We also confirm that the return predictability of discount and full service broker clients statistically differ as shown in the 'Full Service minus Discount' row. The coefficient difference of NITDecile of discount and full service investors is positive and statistically significant. This indicates that the return 22 The discount broker investor characteristic selectivity returns in Table 6 Panel B confirm this conjecture. For close to 10 days, individual investors have statistically insignificant returns while from close to 25 days, the negative return of -0.33 percent is only statistically significant at the 10 percent level.
predictability of individual investors is attributable to full service broker clients and not to discount broker client trades.
Determinants of Intraday Profits and Losses
Our analysis has shown that intraday losses make up a substantial component of losses of individual investors. This final empirical test uses regression analysis to identify the factors affecting the profits and losses of specific investor clienteles. Regression analysis is commonly used in price impact studies. We use the following model building upon the specification in Chan and Lakonishok (1995) : 
MProftt i,p,t is an investor group p's dollar profit in stock i for day t by marking to market each trade
by the midpoint trade price to the midpoint close price.
23
Market_vol t is the absolute difference between the markets high and low level on day t, over the market's opening level. The All Ordinaries index is used as the market proxy.
Aord52Week t-1 is the absolute return of the All Ordinaries Index previous day's closing level divided by the midpoint of the past 52 week's All Ordinaries highest and lowest closing levels.
Formally:
IPOdum i,t is a dummy variable of 1 if the stock is still within one year before its IPO
Laglogcap i,t-1 is the past month's log market capitalization
StockVol i,t-1 is the standard deviation of the past 180 day's stock volatility 23 We also calculate profits using the actual traded prices marked to market by closing prices and find qualitatively similar results.
LagTurnoverWeek i,t-1 is the moving average past week's dollar turnover in stock i divided by the stocks past month's market capitalization.
Absmom6week i,t-1 is the past six weeks absolute return of a stock
Absmom12month i,t-1 is the past twelve month absolute return of a stock Stock52Week t-1 is an analogous measure to Aord52Week t-1 but for each stock
The intuition of our model is that past information, extreme stock and market movements, high turnover and volatility attracts more uninformed individual investors and consequently exacerbates this group's losses. Our hypothesis may therefore be seen as an extension to Barber and Odean (2008) 's hypothesis that individual investors are attracted to, and net buy into, attention grabbing stocks (defined as stocks in the news, with abnormal trading volume or with extreme one day returns). We predict that discount broker clients who have consistently appeared to be uninformed are likely to incur larger losses in more volatile market conditions. Laglogcap i,t-1 as a control for stock size and turnover as we show in Table 3 that there is more trading in large stocks than in small stocks, even by individual investors. Table 11 reports the coefficient estimates for regressions on the dollar profits of the three investor clienteles. Note that institutional investor profits are simply the reverse signed dollar profits (losses) of discount and full service broker clients combined as profits for all groups sum to zero on a given day.
Our momentum variables Absmom6week i,t-1 and
The negative and statistically significant coefficients on variables for discount broker clients is consistent with them being uninformed individual investors and attracted by past extreme stock returns and market movements, even after controlling for the size of the stock. For example, the coefficient of -5.66 on AbsMom6Weeks suggests that discount investors lose $5.66 on a given stock per day for every one percent increase (decrease) in returns on a given stock with positive (negative) past six weeks returns. In contrast, full service broker client profits are only negatively related to past stock volatility while being positively related to the momentum variables. Our evidence therefore suggests discount broker clients and not full service broker clients become the most uninformed, and therefore lose the most money in attention grabbing and volatile stocks.
Discussion and Related Research
Our study uses broker identifiers to assign trades to investor clienteles and focuses on the returns they earn by the net buy minus net sell portfolios. Barber, Lee, Liu and Odean (2009) apply the same portfolio aggregation method in studying individual investor trades and order records from Taiwan. They find that the portfolios that track individual investors' net trades suffer statistically significant losses across all trading horizons. Furthermore, they provide evidence that individual investor losses are primarily due to aggressive trades. 24 Our evidence from Australia has some similarity, but also illustrates major differences: individual investors' trade performance is poor irrespective of the clientele in intraday trading. Over long holding periods, only those that trade via 24 The Taiwan market operates an electronic limit order book that matches orders one to two times every 90 seconds throughout the trading day. Aggressive trades are trades where the underlying limit order were submitted at prices higher than the most recent unfilled limit order prices. They are analogous to, but not the same as, what we called market order trades.
discount brokers suffer consistent losses. Discount broker client losses appear to be due to their limit (passive) orders being picked off by more informed traders.
The positive performance pattern of full service broker trades that we document is related to the findings of Kaniel, Saar and Titman (2008) and Bloomfield, O'Hara and Saar (2005) . Using NYSE audit trail data, Kaniel, Saar and Titman (2008) It is important to note that the findings in our study do not imply market inefficiency. The higher profitability of the trades from full service brokers compared to discount brokers can be due to the self-selection of traders with different trading motives and strategies, as well as the value of information and advice provided by full service brokers. In any case, the difference in profits that the two individual investor clienteles earn by trading is not greater than the approximate difference between the commissions charged by the two types of brokers. In short, the Grossman and Stiglitz (1980) costly information equilibrium holds. Our findings do not imply that individual investors will achieve any net gain if they switch between discount and full service brokers. Full service brokers charge for the value they provide. While this is not surprising, it contrasts with the findings by Bergstresser, Chalmers and Tufano (2007) who find that mutual fund intermediaries do not seem to provide investment value to their clients. There are some potential reasons for full service stock brokers to perform better than mutual fund brokers. Stock broking commission is transaction-based, while there is a trailing commission applied in the mutual fund industry. To induce clients to trade repeatedly, hence earning more commissions, stock brokers need to show they can add value, at least on average.
In addition, stock brokers deal in specific stocks with scopes for information asymmetry in the market, and they are relatively well positioned to acquire tradable and particularly short term (fundamental as well as liquidity) information. The incentives and information advantage for mutual fund brokers to add value on behalf of clients is less clear.
What is also important to discuss is the individual versus institutional investor transfer in this zero sum game of trading. Overall, our results do not suggest that there is significant transfer of wealth between the two broad classes of market participants. Institutional investors are conclusively superior in intraday trading, reflecting their superior information advantage (if nothing else, at least the know if they are splitting orders). However the liquidity pressures they generate create opportunities for individual investors to gain by providing liquidity. Our results therefore suggest that these two forces balance out between the two investor groups to a large extent on before commission and taxes.
Finally, our results do not suggest that full service broker clients are the most informed group of investor in the market. They are the better informed investors among the two individual investor clienteles that our data allow us to classify. Yan and Zhang (2009) shows that institutional investors are also heterogeneous; some are better informed than others. Broker identifiers do not allow us to distinguish between those that have the incentives and ability to be informed, e.g., hedge funds and active mutual funds, from the others. We make no claim about specific groups of institutional investors.
Given the resources that they could devote to acquire information, there is no doubt a subset of them would likely be the most informed in the market. Our study and contribution to this literature focuses on the wins and losses among individual investors.
Conclusions and Implications
We study the trade performance of three investor clienteles: investors that use discount retail brokers, full service retail brokers and institutional brokers. Our data have some advantages over those used in other studies in that it covers trade and order data across an entire developed market dominated by institutional investors over a long sample period. We find that individual investors consistently incur intraday trading losses to institutional investors as a group. However, they earn positive returns over 10-25 day horizons. Stocks that individual investors buy do not outperform the stocks they sell beyond 25 days. Our result is consistent with the evidence and liquidity provision explanation offered by Kaniel, Saar and Titman (2008) .
The aggregate individual investor performance masks significant differences across individuals who use discount and full service brokers. While all individual investors incur intraday trading losses, the burden is disproportionately born by discount broker clients. Performance differences at longer horizons are even more striking. Despite individual investors as a group earning positive returns over 10-25 day horizons, full service broker clients earn positive returns from over 1-254 day horizons (1.26 percent over 254 days) while discount broker clients lose across all horizons (1.91 percent over 254 days).
We identify several explanations for the performance differences across investor clienteles:
informed trading, noise trading, liquidity provision, and the public information monitoring effort. Full service broker clients fit the experimental behavior of informed investors in Bloomfield, O'Hara and Saar (2005) . Full service broker clients indeed earn positive returns over short holding periods in their limit order trades and they profit over longer horizons in their market order trades. However, full service retail investors are not intraday liquidity providers such as dealers or voluntary market makers.
As such, they still lose money at the intraday level. Discount broker clients do not appear to possess any private information, and suffer from their lack of order monitoring. Discount retail investors lose consistently in intraday trading and limit order trades. Returns subsequent to their market order trades are not significantly different from zero. We conclude that individual investors are heterogeneous, and their trading performance reflects their information and the order monitoring service their brokers provide.
Many interesting questions in this rapidly growing field of individual investor trading remain to be explored. Issues such as the aggregation of individual investor trading across stocks, and their gambling tendencies are obvious extensions that could be better addressed with a set of complete investor clientele data. At the order level, the order strategies of investors with different monitoring capacity should differ in equilibrium. Our results suggest that discount broker clients may not have placed their order far enough from the best bid and offers, given their monitoring intervals. However, much empirical works need to be done to better understand these implications.
Our study offers practical implications for individual investors and exchanges. Given that individuals trading through discount brokers sustain losses, and that they continue to trade as before, they must derive some non-monetary utility from trading, e.g. liquidity needs, learning experience, a chance to get rich, thrill etc. However, our results clearly show that these investors do not exhibit informational advantages or skills to successfully monitor market conditions. Discount broker investors do not appear to be able to consistently pick stocks that perform well or poorly. Discount broker investors have not been successful in intraday trading, and could improve their trading performance by simply trading at the close where information asymmetry is at the lowest. Exchanges might be able to educate or implement mechanisms to better help this class of investor to trade at the close. , all individual investor (investor using retail brokers as defined in Section 2.3.) buy and sell trades in each stock on the ASX are netted out and placed into two groups depending on whether the group's position is a net buy or net sell. The dollar profit at the day's close is calculated as the net volume multiplied by the difference of the closing day price less the closing price on the day. The buy -sell profit is calculated as the total profit in net buys less total profit in net sells on a day. The dollar profit for longer holding periods is calculated as the net buy or net sell trading value at the end of the day multiplied by the cumulative return for the given holding period. The table reports the holding period profit and returns of buy -sell trades of institutional and retail individual investor clienteles at the end of day's closing price and after 1, 10 ,25, 140 and 254 days. Panel A reports holding period profits in million Australian dollars while Panel B reports holding period returns. Panel C reports characteristic-selectivity returns following Pinnuck (2003) . Newey-West t-statistics (-17.16 ) (-17 .1) (-3.56 (-4.93 ) (-7.59 ) (-4 .29) (-1.13 ) (-1.34) (-7 .02) (-9 .33) (-5 .12) (0.47) (0.44) (-14 .68) (-13.75 ) (-4 .01) (-3.74 (-14 .86) (-13 .48) (-9 .52) (-5.98 ) (-0.39 ) (-0 (-12 .66) (-11.34 ) (-8.17 ) (-3.85 (-5.80 ) (-5.39 ) (-4 .01) (-3 .05) (-0.54 ) (-1.06 ) (-4 .11) (-4.19 (-27 .99) (-20 .76) (-1.68 ) (-10 (-6 .66) (-3 .14) (-12 (-34 .03) (-33 .51) (5.57) (-25 .55) (-8 .00) (-6 .64) (-6 .58) (-5 (-27 .30) (-25 .40) (-3.46 ) (-12 (-6 .92) (-1.26 ) (-3 .29) (-6 .57) (-5 (10am-12pm, 12pm-2pm and 2pm-4pm ). Buy and sell trades in each stock on the ASX are netted out for each group and placed into two groups depending on whether the position is a net buy or net sell. The table reports the trade value-weighted holding period returns of buy minus sell trades of the individual investor clienteles at the end of day's closing price and from trade to 1, 10 ,25, 140 and 254 days. Panel A reports unadjusted returns and Panel B reports the average daily turnover share by investor group and time of day. Newey-West t-statistics are in parenthesis. ***, **,* denotes statistical significance at the 1, 5 or 10 percent levels respectively.
Time Broker
Trade to VWAP are categorized by individual investor clienteles (discount and full service retail broker clients as defined in Section 2.3.). Trades are further categorized by whether they are resulted from market orders or limit orders. Buy and sell trades in each stock on the ASX and in each group are netted out and placed into two groups depending on whether the position is a net buy or net sell. The table reports the trade value-weighted holding period returns of buy -sell trades of the individual investor clienteles at the end of day's closing price and from trade to 1, 10 ,25, 140 and 254 days. Newey-West tstatistics are in parenthesis. ***, **,* denotes statistical significance at the 1, 5 or 10 percent levels respectively.
Order Type Broker
Trade to VWAP Table 9 Trade Performance by Counterparty Pairs Every trading day, from January 1995 to December 1 2005, all trades are categorized by, investor clienteles (discount, full service or institutional as defined in Section 2.3.). Trades are further categorized by whether the counter party (counter broker) of the trade was a discount, full service or institutional broker. Buy and sell trades in each stock on the ASX and in each group are netted out and placed into two groups depending on whether the position is a net buy or net sell. The table reports the trade value-weighted holding period returns of buy -sell trades of the broker/counter broker to the end of day's closing price, midpoint close and from midpoint trade to 1, 10 ,25, 140 and 254 days. Groups are further broken down into whether the stock is one of the top 300 largest by lagged month-end market capitalization or not. Panel A reports statistics for the [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] period and Panel B for the [1990] [1991] [1992] [1993] [1994] period where there were no discount retail brokers. Newey-West t-statistics are in parenthesis. ***, **,* denotes statistical significance at the 1, 5 or 10 percent levels respectively.
Buy minus Sell Holding Period Returns (%) [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] Stock NITDecile is calculated as the NIT decile rank for stock i compared to its weekly NIT in the past nine weeks. NIT is calculated as the net weekly dollar volume of buys and sells in an investor group, divided by the past year's average weekly dollar volume. A NITDecile equaling 10 means that the NIT in week t is the highest ranked compared to the past nine weeks, and vice verse when NITDecile equals 1. An analogous measure is used for TurnoverDecile as the decile rank for weekly turnover in stock i compared to its past nine weeks. Weekly turnover is calculated as the number of shares traded. The regression is run cross-sectionally every week for each investor group and times series average coefficients are calculated. The regression is also run separately for small stocks (market-cap rank of 201 or lower on the ASX), mid-cap stocks (market-cap rank from 101 to 200) and large stocks (largest 100 stocks by market-cap rank). Newey-West t-statistics are in parenthesis. ***, **,* denotes statistical significance at the 1, 5 or 10 percent levels respectively. (-2.80 ) (-2.90 ) (-1.13 ) (-0.79 ) Return i,t -0.0312*** -0.0400*** -0.0051 -0.0090 (-4.94 ) (-5.82 ) (-0.45 
